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Digitalis is an enduring witness of our debt to the early days of 
therapeutic empiricism. First brought into general use by Wither- 
mg, in the latter part of the eighteenth century, ns a cure for dropsy 
it has become, through scientific observation at the bedside and in 
the laboratory, our mainstay in the treatment of cardiac disease. 
It ls one of the few indispensable drugs. Nevertheless, skepticism 
as to its value is still frequently expressed. This is about as reason¬ 
able as would be distrust of the value of ligatures in surgery. Liga- 

^"ir bC ° f P ,'.'° r material > “nd break, or being wrongly 

applied, they may slip, but no surgeon would, therefore, think of 

t . he ' r . use - ( ?" the He would diligently look 

for the faults in his materials or technique. 

It is high time we practitioners of internal medicine took a lesson 
from the great advances of modem surgeiy and the success of our 
surgical colleagues. In our more difficult field, where the sequence 
from cause to effect is often obscured by intermediate events, we 
must not make this an excuse for a less rigid criticism of our results, 
but rather scrutinize both apparent success and seeming failure the 
more closely, and resolutely improve our technique. 

In this paper I purpose to discuss briefly some reasons for failure 
m details therapy, which I have learned from personal experience, 
nd the equally senous results of certain misconceptions, which 
make men withhold digitalis when it is uigently needed. The 


1 Read by invitation at a meeting of the Section 
Physicians of Philadelphia, January 13,1908. 
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causes for failure in the employment of digitalis, in the order of their 
frequencyand importance, are: (1) The use of inefficient prep¬ 
arations. (2) Use in unsuitable cases. (3) Improper dosage. (4) 
Improper methods of administration. (5) Neglect of other neces¬ 
sary therapeutic measures. 

1. Inefficient Preparations. Few practitioners have the re¬ 
motest idea how little good digitalis can be had. The majority 
prescribe a drug which, if good, may save life, without inquiry into 
its character or method of preparation, and often in a form which 
the least study would convince them must be inert A surgeon, 
who should display similar carelessness as to the preparation of his 
ligatures and dressings, would speedily be brought to his senses by a 
suit for malpractice. We medical men must face our responsi¬ 
bilities in this matter of dishonesty and incompetence in the drug 
trade, wholesale and retail, or reap the inevitable harvest of de¬ 
served loss of confidence and of our own self-respect 

The active principles of digitalis are glucosides, which decompose 
readily in the presence of moisture, yielding inert or toxic products. 
In order that we may be sure of giving efficient digitalis, and not in¬ 
active or irritating digitalis decomposition products, the following 
conditions must be fulfilled: (1) The leaves must be from plants 
of the second year’s growth, picked at the beginning of efflorescence, 
freed from stalks, and carefully dried. (2) The dried leaves must 
be kept absolutely dark and free from moisture in sealed tin or glass 
containers, and for not more than one year. (3) The preparation 
dispensed must be freshly made from these leaves in exact accord¬ 
ance with the method prescribed by the Dispensatory. 

This obviously requires intelligence and honesty of all concerned 
in each step of the process. A good physician, in the present state 
of our knowledge, should not concern himself overmuch with pure 
digitalis glucosides, but should never write a prescription for digi¬ 
talis without specifying that it is to be freshly made from Allen’s 
.English leaves. He should learn from personal investigation which 
druggists can be trusted to keep good leaves, to keep them dry and 
dark, and to make a fresh preparation every time it is called for. In 
New York I can count on a few apothecaries of this kind, and I 
invariably send patients to them. 

The worst digitalis preparation I know is an infusion made by 
diluting the fluid extract, thus precipitating all of its active ingre¬ 
dients. This is a common practice. Another, of like kind, is an 
infusion made by diluting a so-called mother liquor. This was once 
used in a hospital with which I am connected, and digitalis came 
into bad repute with the staff. Other inefficient forms are the many 
tablets or pills containing digitalis or digitalin. The only solid 
form in which digitalis should be given is die freshly powdered leaf 
in capsule or pill. Since the dose is but one grain, there is no need 
for a stronger extract The commercial digifalins are all impure 
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mixtures, made, as a rule, from digitalis seeds, and should only be 
tolerated where very mild ejects are desired over a long period of 

The use of combinations of heart tonics, usually with nitro¬ 
glycerin, now sold m tablet form, is one of the most deplorable 
developments in therapeutics today. The practitioner, who allows 
himself to give powerful drugs m this way, fails to learn the action 
of any one of them. If he thinks at all, he becomes a skeptic: other- 

phamalkt 1111113 ^ ^ of some manufacturing 

The fluid extract of digitalis, if it really represents the quantity 
of drug used in its preparation—and this is seriously questioned by 
-Kobert, who claims the digitoxin is lost by precipitation—is far too' 
strong to permit of easy regulation of dosage. I have never hap¬ 
pened to see satisfactory results from it, and I do not favor its use. 

mere remain two official preparations, the infusion and the tinc¬ 
ture, besides the powdered leaves, which, under the conditions 
named above, may be considered trustworthy. The choice of one 
of these must be hugely a personal matter. One should learn how to 
give a single preparation and regulate its dosage under various con¬ 
ditions. My personal experience leads me, for most purposes, to 
favor the infusion, chiefly because one can be reasonably sure of 
having it freshly made if so specified. In case after case supposed 
to have been traded with digitalis without benefit, I have seen prompt 
results follow its use. Two cases, out of many I might adduce, 
should suffice for illustration. 

Case I.—A retired merchant, aged fifty-one years, consulted Dr. 
E G. Janeway October 3, 1907. He had a histoiy of two severe 
attacks of acute rheumatism. In July, 1907, he developed dyspncea; 
later, albuminuria and swelling of the legs; and a few nights ago 
orthopnoea. He was slightly cyanotic, with large jugular veins 
and systolic venous pulse. His heart was greatly dilated, with 
harsh mitral systolic murmur; pulse was irregular, 120 per min ute; 
arteries small and soft; arterial pressure, 135 mm. systolic, 100 mm. 
chastohc. Lungs showed congestion at bases. Liver pulsated 
markedly, and the edge was four inches below the costal margin. 
Legs showed some cedema. Urine 1022, with a trace of albumin 
and fine granular, casts. He weighed 171} pounds. For some 
time he had been given digalen, of late taking 6 minims every four 
nours. He was put on infusion of digitalis, 2 drams every four 
hours. After a few days his urine began to increase, and October 9 
he passed 120 ounces. He then weighed 161} pounds; cedema 
was gone, liver smaller, heart area decidedly diminished (hydro- 
pencardium?), and pulse only 88. On November 7 he was free 
from dyspncea, weighed 156} pounds, pulse rate was 75, and arterial 
pressure 120 mm. systolic, 80 mm. diastolic. This good condition 
has continued. 



7S4 janeway: use and abuse of digitalis 

Case H.—A man, aged sixty-one years, with chronic nephritis 
and chronic bronchitis, had suffered from recurring attacks of noc¬ 
turnal dyspnoea, with bloody expectoration for six years. During 
the summer of 1906 he developed swelling of the legs, and had sev¬ 
eral attacks of intense pulmonary oedema. In October his heart was 
considerably larger than in the previous May, with gallop-rhythm; 
and the systolic pressure, which had been 190 mm., was 170 mm. 
His liver was much congested and legs very oedematous, with one 
bedsore. There was constant dyspnoea and marked cyanosis. He 
had taken infusion of digitalis in Saratoga for weeks without bene¬ 
fit, and never slept a night without half a grain of morphine. 

In spite of the apparently hopeless outlook, he was put on infu¬ 
sion of digitalis from a reliable pharmacy. In three days diuresis 
set in, and the dyspnoea left him, so that morphine was stopped 
entirely. In a week all oedema was absorbed. A month later he 
was free from dyspnoea and cyanosis, the liver was normal in size, 
gallop-rhythm scarcely evident, and systolic pressure 195 mm. The 
improvement was maintained for three months. 

For hypodermic injection the tincture has been most commonly 
employed, but it is unfortunately irritating, and often causes 
abscesses or laige hemorrhagic areas. Much labor has been spent 
in the endeavor to produce an efficient but non-irritating solution 
of digitalis. Two recent preparations, digalen and digitalone, are 
said to possess both virtues. Digalen has found great favor in 
Germany. I cannot say that in my hands it has proved less irri¬ 
tating or more efficient than the tincture, and many of my col¬ 
leagues have had a similar experience. Digitalone seems to me 
decidedly less painful and fairly active; but there is as yet no ideal 
form for injection, and a good tincture is, perhaps, most certain 
in its action. Theoretically, strophanthus or strophanthin should 
be employed in preference to digitalis for rapid action, but I have 
not sufficient clinical experience to speak clearly on this point 

2. Use in Unsuitable Cases. The physician who gives digi¬ 
talis to slow the heart in a paroxysm of tachycardia or in fever, to 
produce diuresis in acute nephritis, or to remove an inflammatory 
pleural effusion, is foredoomed to failure; yet all of these are at¬ 
tempted, and faith in digitalis for its rightful uses is lost in conse¬ 
quence. 

The results of bedside experiment years ago made clear the indi¬ 
cations for employing digitalis, but pharmacological studies have 
given us a much better insight into the reasons for these indications. 
In particular, the newer heart physiology, which we owe largely to 
Gaskell and to Engelmann, has illuminated many dark comers of 
the subject. We now think of the heart as an automatic organ, its 
muscle fibers endowed with five distinct functions: the power of 
originating rhythmic stimuli, conductivity for these stimuli, irrita- 
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bility to them, contractility, and tonicitv TVcp f»nntt« n 

eve^y distributed throughout the llle W 

rh^hm originates m the auricles at the mouths of the grains 

The conducting muscular system can be traced anatonncallv and' 

obscure pathological problems. Mitral stenosis so fr^ihntly^ 
duces irregularity of rhythm because of its tcndency mechanicallC 

the resTof a G lesion of ^^f ^ 01 ^* 

mitml and tricuspid recitations ml “ tonk in £?£!’ 
muscles. But, though the neurogenic theory of the heart’s activitv 
him been so generally abandoned, we must not lose sight of the great 
fact of nervous control. Through vagus and acceSor ne“ JX 
heart s automatic functions may be depressed or augmented and its 
% k “ ord,nated ‘he needs of the whole otganism ’ 

wood supTy^s tizi ££* 

* v“" sz? 

clearly exert a direct chemical effect on the heart muscle itself and’ 

l 7 on and vasoconsS. ’ 

• , e . < . lrec ‘ actlon of digitalis is to increase contractility tone and 

cations^for'die'use^oTdigitaUs! 1 ' ° UtpUt “ the cardi " aI ^ 

., rl , ,ro,l S h stimulation of the vagus centre, digitalis acts to slow 
the heart Unfortunately, such inhibitory action depresses tone as 
iveH as rate, and for this reason it is not a good remeTfor Zh? 
cardia when no ventricular insufficiency exists. If patho orical Iols 
of tone is present, then the direct effect of digitalis onflmh'art 
influent^ 61115 ^ * 1 ° 0Utwe, 8 h ?"y ind 'rcct loss of tone through vagus 
iirn lT’ S ° W j r rate bnngs increas ed efficiency. Thi^in . 
he bnT?" 5 ‘7 r °w d “77 ovulation and better nutrition of 
h , rt 7 s de. For rapid heart action, therefore, one should use 
digitalis only when there is also some insufficiency of the ventricles 

nr^™ lta ^l StlmU at f the vasomotor centre and causes more or less' 
pronounced general vasoconstriction. This, together with im 
proved ventricular efficiency, tends to increase tlmamountof blooi 
tn the artenes and dimmish that in the veins. It is, therefore,' the 
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ideal drug to combat general venous stasis. There has been a 
widespread fear of this vasoconstrictor action in conditions of heart 
weakness associated with high blood pressure, which has led many 
to withhold digitalis whenever hypertension is present Strophan- 
thus has been urged as having less general action on the arte¬ 
rioles. However this may be in theory, I have yet to see the stro- 
phanthus which can compare with a good infusion of digitalis in 
overcoming passive venous congestion and oedema, whatever the 
primary cause of the failing ventricle. Blood pressure observations 
have shown clearly that, when the heart becomes insufficient in 
valvular disease, arterial pressure frequently rises, and ordinarily 
does not fall appreciably until death approaches. Digitalis may 
produce a functional cure with rising, falling, or stationary blood 
pressure. In addition, my personal records show plainly that car¬ 
diac failure supervening on prolonged hypertension is more fre¬ 
quently accompanied by a pronounced fall in pressure than under 
any other conditions. Experience, not a -priori reasoning, has also 
taught me that these cases react to digitalis surprisingly well, and 
that a rising blood pressure usually accompanies improvement. 

Case II, already quoted, and ChartT show this clearly. Should 
such cases also receive vasodilators? I confess I do not know, and 
I am more afraid of these much-abused remedies in chronic nephritis 
than I am of digitalis. We must keep in mind the probable com¬ 
pensatory nature of much of the high tension of Bright’s disease, 
and aim to interfere only when it can be held clearly responsible for 
danger. Anginal attacks, oedema of the lungs, or severe paroxys¬ 
mal dyspnoea demand prompt relief of all extra strain on the heart 
Gradual cardiac insufficiency, however, with falling pressure, does 
not seem to me at all a clear indication for vasodilators, and they 
should be given with careful control of their effects on arterial 
pressure and general capillary circulation. 

Controversy has also centred around the use of digitalis in aortic 
insufficiency. To my mind the indications here are quite the 
same. We aim to correct function, not structural defects. Is there 
loss of tone and diminishing systolic output, with scanty urine, con¬ 
gested liver, and dropsy? Then give digitalis. When these phe¬ 
nomena appear in aortic disease, relative mitral incompetency fre¬ 
quently shows itself, and therapeutically and physiologically the 
problem differs little from primary mitral reguigitation. On the 
other hand, if the symptoms are merely orthopncea or paroxysmal 
dyspnoea, or anginoid pain, then digitalis has no place. We should 
get away from anatomical categories in our medical treatment Res¬ 
titution of tissues we must leave to the inherent forces of the cells. 
Surgery alone attempts to repair structural damage. Medical 
therapeutics seeks restoration of normal function and must think 
in physiological terms. Nowhere is this more important than in 
dealing with the diseased heart, of which a correct anatomical diag- 
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nosis is SO frequently possible as to tempt one to be satisfied with it 
alone. 

One great advantage of the suigeon in estimating his successes 
lias always impressed me in this connection. In all his statistics 
inoperable cases are carefully eliminated from the calculation of re- 
, N ° w > w , e medical men have our inoperable cases, too: more 
of them than the suigeon. We must endeavor to restore function 
even when anatomies 1 change has progressed to a degree incom¬ 
patible with life. This is our duty. But, when we come to querv 
the value of this or that method of treatment, we are justified in 



Blood 1‘rcunru mm. If f 

Urine, otincem • y 


. ■ C " M tI ‘rlT r^“ bo “‘ fi,ty yo “’ chro “ ! « o'Phrilii udUnl 

nciency. April 21 to 29, prompt response to digitalis, with diuresis and ri m _i 

pressure and absorption of asdemi. August 20 to 30. terminal fall in blorrf-preJure ^d 
nsmg pulse-rate uninfluenced by treatment. Died August 30. in the CityH^pital 

attempting to separate such cases as well as may be. If for ex¬ 
ample, autopsy shows an extreme mitral narrowing, we must not 
blame digitalis for fading to save the patient. This postmortem 
elimination of medically inoperable cases seems to me needful if ’ 
we are to escape a pessimism which will cut short our usefulness’ as 
practitioners. 

3. IsipROPEH Dosage. The question of dosage is inseparable 
from the question of an efficient preparation. Text-books give 
half an ounce as the usual dose of digitalis infusion. I seldom need 
to use more than two drams of a good infusion, and laiger doses of a 
poor preparation are mamly successful in deranging digestion. 
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How, then, when we are dealing with such variable quantities, 
shall we set up any guide to dosage? 

The answer is simple. The only guide is the therapeutic result. 
This means a clear-cut picture of the indications for the drug in the 
particular case, close observation of its effects, and knowledge of its 
earliest toxic manifestations. Digitalis should never be pushed 
for more than a few days without careful records of heart as well 
as pulse rate, and of the amounts of fluid taken and urine passed 
each twenty-four hours. In cases of hypertension, blood pressure 
should also be recorded. Daily weighings are of great value in 


J.ly 



Ciluit II.—Rapid diurcaia and loss of weight from absorption of general rndema and 
aecitea. in a man aged thirty-eight years, suffering from chronic nephritis and dilated heart. 
St. Luke’s Hospital. 

watching subsidence of oedema. Careful observation of the extrem¬ 
ities, the serous cavities, the size of the liver, and the changes in 
size, sounds, and rhythm of the heart should be an established 
habit In hospitals, graphic records are an immense help (Charts 
I and n). With these precautions, the dosage of an infusion may 
be increased from two drams to perhaps half an ounce, and of the 
tincture from ten minims to twenty minims every four hours. I 
do not believe the greater quantities should be exceeded, and they 
should rarely be necessary. Trial of digitalis procured from a 
different apothecary will be likely to succeed better. Of course 
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fortnight hours must elapse before the effects can be looked 

Any marked decrease in urine is a danger sienal not f„ k„ 
neglected, for, with diminished excretion of°the tog, cumulative 
effects may supervene. Marked slowness and- irregularity of the 

v^s act D „ Ce Thi S sT d St3Se °l digitaHs Po^n&th «eesmVe 
- a ^ us 1 ac S ^ge may be wanting, however, and increas- 

mg rate, with irregularity, marks the onset of the third stage due to' 
excessive mutability of the heart muscle. Practically it is often 
difficult to be sure whether this condition, coming in a tart nre- 
V™ sIy ™P. ld “"d irregular, is due to too much of too little oHhe 
drug. Only careful record of the preceding events, and of the 
amounts of digitalis given, will permit of certain conclusions. 

sm f , ,W=° r f SradeS I 0f CardlaC , msllfficienc y, ^e continued use of 
shoo A • ° r T!* 8 - 0r months is of ‘“ of advantage. These 
s; h oA^- b -, fi r Ve " “f. 01 ? ‘ntenals, eveiy twelve or twenty-four hours 
since digitahs is absorbed and excreted slowly. ' 

4. Improper Methods op Administration. One of the com- 
monest errors in judgment in digitalis therapy is persistence in 

11 V ‘he mouth, when frequent vomiting shows how 
little hope there is for absorption from the stomach. An eouallv 

S“ ! "re er S ™ dar circumstances, is to withhold it aluZ 
gether. Tno other paths of absorption are readily available- the 
rwjhim, and the subcutaneous tissues. The rectunf should always 
be given a trial when the stomach is intolerant and rapid action ta 
not demanded. Half an ounce of infusion, three tinAa day will 
give about as prompt results as by mouth. ' 1 

Urgent symptoms and extreme passive congestion of the abdom 
inal viscera are clear indications for hypodermic administration 
Special cleanliness should be insisted on, because of the irritant 
ature of the solutions. _ Digalen has the merit of availability for 
intravenous use, and this may be recommended in desperate eases 
as a temporary expedient. The effect is naturally much m“re 
I'. - Intramuscular injection may also be tried. 

I be old-fashioned digitalis poultice, though some of its virtues 

un y. est,ona '? I y absorbed, seems too uncertain for digitalis 
effect, and too costly as a poultice, to survive. ° 

5. Neglect OF Other Necessary Therapeutic Measures 
To suggest that more than digitalis is needed in most heart 
cases seems an almost unnecessary commonplace. Not quite un- 
E!?'rfSh unfortuna te 1 y, my experience has taught me. Fast in the 
co lei ll' - measures stands rest This is least likely to be for- 

fhlh ff S • P u m ° re a f ‘ en ost Slght of - A few nights" robbed of 
their sufferings by morphine, may turn the scale and allow our other 
measures to work a cure. I remember one striking mto cLe l 
was called to see, m which digitalis had been trill inlffectaallv 
for months and hope had been abandoned. (Edema was extreme 
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For several weeks continued sleep had been out of the question. 
Two night’s rest with morphine and forty-eight hours of tincture of 
digitalis hypodermically established diuresis and secured entire 
comfort Infusion by the mouth completed the cure. The patient 
returned a few months later to her active duties as head of a very 
useful charitable society. 

Restriction of the fluid intake, so essential in dropsical patients, is 
often forgotten, and the waterlogged sufferers thoughtlessly put on 
a milk diet As an adjuvant treatment, the dry diet stands high. 
In like manner, free purgation will help relieve the secondary portal 
congestion, which causes much of the digestive disturbance in cir¬ 
culatory disease. 

When anemia is marked, iron is essential, for anemia itself causes 
loss of tone of the heart muscle. In a different category come the 
vasodilating drugs, which must be given with digitalis to counteract 
its arterial constriction in certain cases of hypertension. I have 
already discussed this. 

Finally, one of the more newly heralded therapeutic methods, 
new in name and conscious existence, but as old as the practice of 
the healing art, should be ever in mind at the bedside of the anxious 
victim of heart disease. I mean psychotherapy. Cheerfulness, 
courage, hope—these we should dipense in full measure at every 
visit, and they must come from the treasury of our own minds. If 
we would possess them, we must gain that confidence in the measures 
we employ which comes of thorough knowledge, and of the memory 
of wonderful results which have followed our intelligent use of 
digitalis in similar cases. 


THE CLINICAL STUDY OF HEART OASES . 1 

By Lewis A. Conner, M.D., 

PROFEMOH or CLINICAL MEDICINE IN THE CORNELL UNIVERSITY MEDICAL COLLEOE. 

NETT YORK CUT. 

In the time allotted to me in the program of the evening it is 
obviously quite impossible to cover in any systematic way the subject 
of the clinical study of the heart I cannot hope, and shall not 
attempt, to do more than touch upon a few isolated points winch 
seem to me especially worthy of emphasis and refer briefly to one 
or two of the newer methods of clinical investigation. 

It goes without saying that the clinical study of the heart is some¬ 
thing vastly different from the mere physical examination of that 
organ. This latter, indeed, maybe a relatively unimportant part of 

* Read by invitation at a meeting of the Section on General Medicine of the College of 
Physician* of P h ilad el phia. January 13, 1008. 



